Mean values and standard deviations of flexural strength, flexural modulus, polymerization shrinkage, depth of cure, and microhardness (same superscript letters indicate no significant differences) fluence polymerization quality, which consequently affects a restorative material's mechanical properties and its clinical performance.
A material's fracture-related properties -such as fracture resistance, elasticcity, and marginaaal degradation under stress -are usually determined by these parameters: flexural strength, flexural modulus, and fracture toughness13). In this study, the flexural strength (FS), flexural modulus (FM), depth of cure (DC), polymerization shrinkage (PS), and microhardness (VH) of two packable composites (Filtek P-60, Solitaire 2), one ion-releasing composite (Ariston AT), and two hybrid composites (Charisma, Filtek Z-250) were evaluated.
Flexural strength Flexural strength is a more clinically relevant test of material strength and is especially important if the material is used for Class I, II and IV cavities, which are usually subjected to high forces. Higher flexural strength materials are less prone to bulk fracture of the filling as well as fracture of the margins12,15).
Flexural strength tests are sensitive to surface imperfections such as cracks, voids, and related flaws which can influence the fracture strength of brittle materials. High flexural strength values reflect a limited tendency to crazing and high resistance to surface defects and erosion16).
A complete resin cure is necessary to achieve its maximum mechanical strength and therefore provide higher bond strengths17). In this study, the hybrid composite Filtek Z-250 showed higher flexural strength data than the packable restorative materials, Filtek P-60 and Solitaire 2. However, these tests need further clinical observation because occlusal forces may influence flexural strength.
Filtek Z-250 and Filtek P-60, due to their higher molecular weight and filler volume, resulted in higher flexural strength values. The strengthening effect of inorganic fillers depends on their chemical structure (e.g., pyrogenic silica or glass filler), as well as size and distribution of particles used. Larger and harder particles result in higher strengthening effects1).
Flexural modulus
Flexural modulus is a means of defining a material' s stiffness3). Flexural modulus is obtained from the load-deflection trace during flexural strength testing15). Charisma and Solitaire 2 showed the lowest flexural moduli in this study. A low modulus indicates a flexible material. Filtek Z-250 and Filtek P-60, which have higher molecular weight and filler volume, yielded higher flexural modulus valueswhich means they are less flexible materials. It can be concluded that high flexural strength materials (see Table 2 ) need to be coupled with stress absorbing material, filled bonding or more layers of Therefore microhardness-versus-wear and microhardness-versus-fracture toughness relationships are important topics for researchers25-27).
Filler level, particle size and distribution, and resin matrix properties do significantly influence microhardness13).
Materials for posterior use typically display good Vickers hardness values (as compared to those used for dentin) and relatively high compressive strength values. Hence these materials should be able to support occlusal stresses1).
Physical property studies are accepted methods to evaluate resin materials.
However, clinical followups are necessary to determine their long-term performance under physiological conditions.
The choice of restorative material rests upon the expected properties that each cavity or restoration area demands. Be it flexibility, wear or esthetic demand, it varies in every clinical situation: Class I, II, III, IV, V or direct veneering restoration.
CONCLUSION
This study showed that stringent prediction of physical properties for a particular category of resin materials is not feasible. This is because the results differed statistically even between materials of the same category, for example between two packable or two hybrid composites. It was concluded that higher molecular weight materials used in this study (Filtek P-60 and Filtek Z-250) are more suitable for posterior restorations.
Future studies will need to focus on correlations between physical property tests and clinical evaluations, such as marginal discoloration, staining, fracture resistance, durability in stress bearing situations, and wear in oral conditions. 
